Background: Pediatric cholelithiasis unrelated to hematological disorders is an increasing disease. We analyzed our experience in the surgical treatment of these cases to evaluate risk factors, clinical presentation, intervention and follow-up.
Introduction
Pediatric cholelithiasis is a relatively rare disease, but it is recently increasing [1, 2] . Ultrasound has become crucial in patients with abdominal pain, so today it is easier to diagnose pediatric cholelithiasis [3] . Laparoscopic cholecystectomy (LC) is a standard procedure for cholelithiasis not only in adults but also in children [4] . Indication to surgery is the symptomatic cholelithiasis without improvement after medical treatment. Several predisposing factors are reported, among them the hemolytic disorders are the main ones, although currently other conditions, such as obesity, create problems of the gallbladder that requires surgery. The authors report their experience in these patients by analyzing all the data of the children who had surgical treatment of cholelithiasis unrelated to hemolytic diseases.
Patients and Methods
Over a period of 7 years, from January 2010 to December 2016, the patients' characteristics, operation procedures and outcomes of children with cholelithiasis, unrelated to hematological diseases, who underwent LC, are recorded. An informed consent was obtained for every patient presenting with biliary pathology. All patients in this study have undergone abdominal ultrasound, medical and medication history inquiry (to evaluate the use of lithogenic drugs or parental nutrition) and specialized assessment to rule out hematological problems. Body mass index (BMI) was calculated and considered for obesity if greater than 25 kg/m 2 . In each case of first diagnosis of cholelithiasis, medical treatment with ursodeoxycholic acid started at a dose of 10 mg/kg twice a day for at least 6 months. Except for five patients, after therapy, an ultrasound was repeated to check for calculi. Some cases underwent MRI to study the biliary tract. Those with symptoms despite the medical treatment have undergone LC. All patients underwent ultrasound examination the day before surgery to exclude stones of the main biliary tract (Fig. 1) . The surgical procedure included an open trans-umbilical access, two operative trocars and an accessory trocar, the cystic artery and the cystic duct linked with the aid of metal clips. A low-fat diet has been recommended to every patient who followed a 1-year follow-up with clinical and ultrasound checks after 6 and 12 months.
Results
In this period, 24 patients (8 males) underwent LC. The mean age at operation was 11.2 years (range: 3.2 -14.6 years). By analyzing the predisposing factors, we observed a familiarity with cholelithiasis (defined as parents affected by cholelithiasis in this study) in 19 children, use of lithogenic drugs (ceftriaxone or rifampicin) in 5 and total parental nutrition (TPN) in 3. Mean BMI was 19.8 kg/m 2 (range: 11.8 -37.0 kg/m 2 ), with BMI > 25 kg/m 2 in eight patients (33.3%). Regarding the clinical presentation, 14 children had abdominal pain at the right upper quadrant, 5 cholecystitis (abdominal pain, vomit and fever) and 5 cases with non-specific abdominal pain ( Table  1) . Medical treatment continued for 6 months in all cases but three, who underwent surgery after 2 months because of recurrence of cholecystitis, and two cases underwent medical treatment for 12 months (young patients). Preoperative ultrasound did not show stones in the main biliary tract in any case. MRI, performed in three cases due to biliary malformations, which were suspected at the ultrasound study, was negative. Cholecystectomy was performed laparoscopically in all cases; the mean time of surgery was 95 min (range: 50 -155 min). A case of postcolecystectomy syndrome with nausea and diarrhea was treated medically (antispasmodics and ursodeoxycholic acid) for 1 month. At the follow-up, all patients were asymptomatic except for two who still complained of non-specific abdominal pain.
Discussion
From 1722, when the first case of cholelithiasis was reported in an autopsy done to a 12-year-old boy, this problem has increasingly interested pediatric surgeons [5, 6] . The biliary lithiasis has a multifactorial genesis, with a large family component, characterized by alteration of cholesterol homeostasis and metabolism of the salts contained in the bile that precipitate forming the calculations. Cholelithiasis is often linked to hemolytic diseases that alter the solubility of bile salts, but today the form is not only increasing due to hematological diseases, but also due to the growing problem of pediatric obesity and use of particular drugs [6, 7] . In the series, the authors took into consideration the cholecystectomies performed in patients with cholelithiasis unrelated to hemolytic diseases in order to analyze the predisposing factors and the results of the surgical treatment. It is quite evident that the two most important factors are familiarity and obesity as reported in the literature [2, 8] . The use of lithogenic drugs or parenteral nutrition is less important, although they are influential factors. A point of discussion we raised in our study is how to treat cholelithiasis of asymptomatic forms, as currently the use of ultrasound allows the diagnosis of an incidental cholelithiasis in patients who have non-specific abdominal pain of other nature. This probably happened in two of our patients in whom non-specific abdominal symptomatology remained even after cholecystectomy. In these cases, we consider the use of performing the intervention, if ultrasound does not show improvement after therapy, to avoid subsequent complications. In our series, nobody had an intraoperative study of the main biliary tract, since in all the preoperative ultrasound did not show calculi in the main biliary duct.
In conclusion, obesity and familiarity underlie the increasing number of cholelithiasis requiring surgical treatment. LC remains, even in children, the standard procedure for treating these patients. Further studies are necessaries to define the treatment of patients with incidental finding of cholelithiasis and non-specific abdominal pain. 
